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SN COLD CHAINS MATTER: WHY WE NEED TO INCREASE ACCESS

Food saved is as important as food produced

« Of the total food produced for human consumption, 14% is lost before the food reaches consumers
* Food loss post-harvest reduces the income of 470 million smallholder farmers by as much as 15%

Lack of cold chain leads to considerable food losses

« Lack of effective refrigeration directly results in the loss of 526 million tons of food production, 12% of the global total
» Food lost due to lack of cold chain would be enough to feed 1 billion people

But business-as-usual in cold chain development has implications for climate change

« Combined, emissions from cold chain technologies and from food lost due to lack of refrigeration amount to 4%

global GHG emissions
« Emissions are set to rise significantly as new cold chain infrastructure comes online in developing countries
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oo A COOL COALITION: A GLOBAL NETWORK

KNOWLEDGE :

The Cool Coalition — community of over 120 members collaborating to

support countries and industry take comprehensive action to meet

growing demands for cooling in an efficient, climate-friendly manner
contributing to the SDGs, the Kigali Amendment, and Paris Agreement.
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Building an active learning
community that breaks
down silos and promotes
cross-cutting approaches

ACTION:

Support governments &
industry in taking action to
meet cooling demand in
comprehensive
sustainable manner,
connecting to global policy
processes

ADVOCACY:

Highlighting benefits and
opportunities of efficient,
climate friendly cooling



c 39«  COOL COALITION: TOWARDS EFFICIENT, CLIMATE-FRIENDLY COOLING FOR ALL
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A Pathway to Net Zero Action Plans J RE Cooling s
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We promote a comprehensive approach to reduce the need for mechanical cooling, shift to cooling with

lower emissions, improve efficiency, protect those vulnerable from a lack of cooling; leverage cooperation
to achieve greater collective impacts

The Cool Coalition has (co)produced over 30
Since its inception, Cool Coalition members reports, policy briefs, methodologies and

have launched 9 working groups on key toolkits spanning across sectors and
transformational topics for the cooling sector: intervention areas.

Cooling Finance
Sustainable : 5 Used Product
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COOL COALITION: FAST-TRACKING ACTION ON SUSTAINABLE FOOD COLD CHAINS

Sustainable Cold Chain Working Group

» Developing the knowledge base - needs assessments, toolkits, methodologies, reports
* Build governments’ capacity and create an ecosystem of stakeholders to coordinate cold chain development nationally.
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The Report at a Glance

Documents status of food cold chains globally, drivers, key barriers and challenges in sustainable
cold chain development.

Highlight benefits and opportunities for further development drawn from examples of successful

implementation.

Over 80 case studies and best practices on existing technologies, projects, finance and business

models, and enabling policies,both at local and international levels.

Outlines recommendations forcomprehensive action to accelerate sustainable cold chain
development and foster cooperation among actors to accelerate action globally.

Developed by:
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Coalition COLD CHAIN AS A WICKED PROBLEM

Cold chain is more than cold storage

Primary processes /

Essential to the big challenges — food Rl
security, nutrition, rural economic - o
Bl | S

growth... B 1 X R —— companies
Distribution Centre !

Blx
Retailers e

Need an end-to-end system-level iC L

approach By Es -

{Online-only retailers)
i
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Coalition ACCESS TU SUSTAINABLE GULD CHAINS

Sustainable cold-chain

Key barriers

Lack of systems thinking and integrated approaches \
Lack of data and forecasts
Limited research funding
Lack of awareness amongst farmers & consumers
Lack of legislation and standards

Lack of clarity on what to invest in

Lack of skills & financial capacity in developing countries

Lack of finance & business models

Growth & Sustalnabllity

Poor supporting infrastructure in developing countries (i.e. energy

& transport)
\ Lack of demonstration projects j

Status quo
/ Rising pepulation \ / Sustainable development & climate change guals.\
Climate change targets, commitments
Urbanisation Local food production efforts (e.g. vertical farming)
Growing middle class & increasing incomes New food coating & packaging technologies
Growing health, safety & environmental concerns Increasing share of renewable energy
Changing shopping patterns (e.g. increasing online Alternative refrigeration cycles, Zero-ODP & Lower GWP
shopping) refrigerants, "Thinking thermally”
Increasing demand for frozen food Digitalisation
Increasing global food trade E-vehicles

/ \ Transport modal shifts

Key growth drivers Key energy & environmental drivers

© Toby Peters / Leyla Sayin
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>eqnreal  REPORT FINDINGS: BENEFITS OF SUSTAINABLE COLD GHAIN

GLOBAL: Rome Declaration to the | INDIA: precooling packhouse and

Montreal Protocol signed by 84 Food loss reefer transport reduced food
parties as of 2021, aims to LT losses by 76% and GHG emissions
mainstreaming cold chain in global by 16%. Profits for farm-gate
climate and sustainable Upskilling GHG suppliers grew 10 times.

and new job
opportunities

L development actions. mitigation

EU: AREA Trainings for technicians
on F-gas in EU, prepared training
material and requirement
standardization resulted in 345K
trained technician in EU. Contribute to Sustainable Strengthen

global policy Cold market
processes Chains linkages

NIGERIA: ColdHubs saved 42,024
tons of food from spoilage,
increased household incomes by
50% by reducing food loss by 50%.

f JORDAN/ARGENTINA: In Amman, 1
by switching to CO2 refrigeration
units, annual electricity demandin
a local supermarket was reduced
by 40,000 kWh. In Argentina,
technology replacement led to 28% Improve Expand

electricity use reduction. access to reach of

| q
sustainable fresh n
energy produce INDIA: 800 tons of newly installed

KENYA: solar powered cooling Boost cold storage space powered with
systems for temperature- g biomass generate additional
controlled transport of milk helped incomes income of $6,000 per installation
farmers increase their sale by 40%. annually.

KENYA: Solar Hubs helped fishing
community increase income by
selling fresh fish rather than dried.




c Coalition KEY BARRIERS

e Lack of systems-level thinking and an integrated approach

* Limited robust evidence-based data and forecasts = 2
* Inadequate legislation and standards SUSTAINABLE
 Lack of clarity on what to invest in. FOOD COLD |

* Limited financial support for sustainable cold chain
development

e Lack of skilled technicians

 Dumping of sub-standard equipment to developing
countries

* Lack of or unreliable energy access and infrastructure,
* Lack of demonstration projects




c S F\ST-TRACKING ACTION ON SUSTAINABLE FOOD COLD CHAINS

To accelerate the development of sustainable food cold chain, we need to work collaboratively to:

* quantify and value the broader socio-economicimpacts of sustainable cold chains

UNG@)| @
o |29 Spuiuteslon

« Baseline cold chain infrastructure and quantify energy use, emissions, food loss with
cold chain needs assessments and National Cooling Action Plans. s SUSTAlNABLE

'FOOD COLD
CHAINS oo

« Take holistic systems approaches - cooling technologies alone are not sufficient.

« Develop costed and sequenced long-term plans and policies, as well as provide financia
assistance and capacity support for sustainable cold chain components.

« Build necessary skills and capacity as well as finance and equitable business models.

* Run large-scale system demonstrations to show impact.
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THEWAY FORWARD

Leaving no one behind

Taking a localized perspective.

Taking a future-oriented approach

A whole-system, needs-driven approach

Institute multidisciplinary centres

NATIONAL COOLING ACTION
PLAN METHODOLOGY

GALI A giz & ===

Needs-driven data
collection

\
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@ﬁﬁﬁﬁ Demographic data
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Agriculture &
industry mapping

Energy sources,
infrastructure &
connectivity

Transport
infrastructure &
connectivity

Socio-cultural
parameters

—

Sustainable cold-chain
design

Levers & interventions for
delivery

Sustainable Development
Goals

|
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FINANCE

Contributions & other
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[ Nationally Determined

commitments/targets
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Behaviour
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‘\ Services | Skills

Technology

—| Policy
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& Finance

|

. J

© Toby Peters [ Leyla Sayin



A dedicated campus to solve the wicked problem

‘ Alrica Contre of Excelloncs lor
Sustainable Cocling and Cold-Chain

ACES is a demonstration of how we can
work together, to help tackle rising
emissions and keep alive the goal of
limiting average global temperature

rises.”
COP President, the Rt. Hon. Alok Sharma MP

o BUNGALOWS

To be converted into creche, business and
incubation suites for rent & residential facilities.

o CONFERENCE
CENTRE

o CANTEEN

O DEMONSTRATION COMMUNITY COOLING HUB

° OFFICES and MEETING ROOOMS

SO RECEPTION

O MAIN ENTRANCE

ACES Campus
Scale: 1/500
For further information or to engage
t.peters@bham.ac.uk. www.coolingafrica.org
» entre for oy INIVERS or HERIOT | EDINBURGH g RF
Ch et ?;%m“&,;% B ENVINI WA s ‘LSBU -9



mailto:t.peters@bham.ac.uk
http://www.coolingafrica.org/

Source, ICAP, 2019.
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o<W TACKLING COLD CHAIN AND FOOD LOSS IN INDIA

» QOver 60% of the population directly or indirectly in agrarian economy.
« Doubling Farmers Income Report- 34-44% of fruits —vegetables annual loss
* 4% of countries produce benefits from cold-chain

The Government of India has made cold chain development a priority:

v" Ministry of Agriculture: National Centre for Cold Chain Development
v" Needs Assessment Report led to shift focus from blind investment in large storage, to end-to-end cold chain.
v Ministry of Environment - National Cooling Action packhouses should increase

v' from 500 to 125,000 by 2037 and reefer transport from 15,000 to 400,000 by 2037.

Refrigerant based Cooling Demand Energy Consumption .
Cold Chain (million TR) (TWh) T A '
Components AR &

2017 2027 2037 2017 2027 2037 L A g

0.56 0.70 0.80 415 5.67 633 |
0.004 0.47 1.07 0.02 2.35 5.25
0.014 0.14 0.40 . : : Wil 8
0.015 0.12 0.19 0.12 0.90 143 .
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Coalition CASE STUDY: INDIA'S HOLISTIC APPROACH T0 COLD CHAIN
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cold chain Cultivation Cold Store Ordinary Wholesale
Truck U ET
v System Demonstrators : Kinnow fruit case
study: measure impact of cold chain from WITH 1 @ | S
farmgate to market over 2500km and U CURSCuliivation " Precooling Wholesale/

demonstrate business model: participating Retailer
farmers and aggregators funded all

operations, with technical support — FOOD LOSS REDUCTION C0,¢ EMISSION REDUCTION
leading to market transformation wiht 9 t0 consumer evel 7 the consumer eve
new packhouses the following year = @‘ 208
=0 B
v Guidelines for Cold Chain Development - Trar.qpm -
Standards for efficiency performance, Shipment
envelope, alterative/renewable technology S couﬂ"!!ﬁain e REIII
v Capacity and training programmes - to /ﬁ
build necessary skills and capacity of =) 10x INCREASE IN PROFITS FOR FARM-GATE SUPPLIER

workforce, FPOs, SMEs etc..

Source: Pawanexh Kohli 2017 ﬁm @

TRANSICOLD
National Centre for Cold-chain Development




c <O  SCALING ACCESS TO EFFICIENT, CLIMATE-FRIENDLY COLD CHAIN IN INDIA

Significant challenges for the implementation of sustainable cold-chain

remain - lack of awareness, capacity, limited access to policies and @i@ 3]
. o . . Reefer Vehicle tora
schemes, lack of finance, participatory business models. S

Pack-house

UNEP’s new Cold-chain Support Programme will help national
government and states mainstream efficient, renewable, climate-friendly
cold-chain infrastructure and services for horticulture in rural areas.

The programme will:

« Show impact of innovative technology and business models through demonstration projects in selected states
Scale business models through new financing mechanisms including an investment program with EESL

Prepare cold-chain plans in selected states covering infrastructure planning, policy, finance, and capacity

building support awareness raising, capacity building, knowledge management

Develop efficient packhouse design guidelines (Ministry of Power’s Bureau of Energy Efficiency)

DELIVERED UNDER THE P SUPPORTED '
FRANEWORK OF C=.. @i o [ s @) Sengooine O tabreed




3o« BRINGING SUSTAINABLE COLD CHAIN T0 SCALE

We cannot achieve sustainable cold chain without working together across ministries

« Ministry of Environment: refrigerants and energy emissions, environment impacts; NCAPs, KIPs, needs assessments
« Ministry of Agriculture: reduce food loss and waste, help raise farmers incomes, develop economic guidelines

« Ministry of Energy: energy efficiency and renewable, MEPS, standards, energy policy and incentives

« Ministry of Commerce: logistics, export/imports

Need to build capacity on the importance and relevance of cold chain across all entities, and

ensure policies, programmes and incentives are coordinated and aligned towards same goals

« Proposal to establish a training network of ozone and agriculture officers — start creating an ecosystem of
policymakers that can help unlock sustainable cold chain development and advance best practices

Cool Coalition Cold Chain Working Group: co-lead by FAO & IRENA —contributing to Rome Declaration

Food and Agriculture Gl
Q% Organization of the q E[[)][L)B
United Nations b CHAIN

COUNCIL MINISTERO DELL'AMBIENTE
E DELLA TUTELA DEL TERRITORIO E DEL MARE

GEig-

D id MONTREAL PROTOCOL
anidaa . COMPLIANCE
programme |secretariat  swce oo

International Renewable Energy Agency

UN & OzonAction
MINISTRY OF FOREIGN AFFAIRS @@ I R E N A ey o
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® Coalition

LILY RIAHI,
LILY.RIAHI@UN.ORG | WWW.COOLCOALITION.ORG



mailto:lily.riahi@un.org
http://www.coolcoalition.org/

UNIDO KCEP Project 180009
https://open.unido.org/projects/MO/projects/18
0009

Assessment of Incremental Capital and Operating
Costs for Improved Energy Efficiency (EE) in Retail
Refrigeration

IINO Fukuya (Mr.)
E-mail: f.iino@unido.org



https://open.unido.org/projects/M0/projects/180009

Assessment of Incremental

Ca
Im

nital and Operating Costs for
oroved Energy Efficiency (EE)

in Retail Refrigeration

https://open.unido.org/api/documents/21332830

/download/Retail%20sector%20Decision%20tree

%20brochure%20(1).pdf

IINO Fukuya (Mr.)
E-mail: fiino@unido.org



https://open.unido.org/api/documents/21332830/download/Retail%20sector%20Decision%20tree%20brochure%20(1).pdf

No

X Decision Tree

1- Get to know your environment to get closer to competent people

Are you aware of how to save energy costs to L No . Doyou have colleagues you can easily
run your refrigeration systems? _  consult with on the refrigeration system?
Yes,
Built a team with like-minded key
Yes stakeholders (try to find 3 stakeholders out No
of 4)
Have you already implemented energy 1. Supermarket managers Do you have experts you can easily
savings solutions? (e.g. doors on cabinet, ...) l Yes engage on the refrigeration system?

2. Local installer / maintenance providers
3. Local experts / consultants

Yes No
4. Technology manufacturers (or importers)
Summarize the results for information I Yes Can you engage local professors or
dissemination among your team international experts

Discuss possible leading drivers T

1. High energy cost

2. Government regulations

3. Company’s policy

4. Needs for selling more perishable and No

refrigerated products

5. Facility renovation for retaining
competitiveness

Get inspired by the UNIDO/IIR case studies and survey

+ results Contact your National Ozone Unit (NOU) 1

Propose long-term business and investment plans



2- Make the adequate technical choice, depending on your technical environment
(availability of local competencies, maintenance, components, ... )

Propose long-term business and investment plans

What is your main preoccupation?

Minimize the investment costs

Cabinets retrofit
would be enough

Refrigeration system retrofit
is necessary (and possible)

Consider this as
no.1 priority No

l Yes

Consider ather
energy saving devices

Have you fitted doors to
open fronted cabinets?

!

Make sure that any leaks
are repaired and check

Minimize environmental print and the energy consumption

Select the most efficient cabinets
Consult National Ozone Unit to help you in selecting the adequate new refrigeration installation

Do you have some local constraints on
Ammonia or are you reluctant of using it ? ™

Is the required cooling load is larger than
200-300 kW or 60 - 9o Tons of refrigeration?  Yes

No

Is the average ambient temperature

Yes

Do you have some local constraints on

identified in litterature seftings higher than 35 °C? Hydrocarbons or are you reluctant of using it ? No
Yes T
l I No No
Low GWP y I;ussibg Pus:ﬁi.hlerrans- Possibly Possibly
blends g critical ED? Hydrocarbon Ammonia (energy ¢——
(remote units + systems or its Yes (energy efficient efficient option)
water loop) cascade systems option)



